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(54) FLOW CONTROL DEVICE OF MOLTEN METAL 

(57)Abstract 

PURPOSE: To suppress the inclusion of the powder by providing a DC 
energizing means to energize the AC current for linear driving to an electric coil 
and a DC energizing means to energize the DC current for braking to an electric 
coil, and thereby making the molten steel flow along the wall surface of a die. 
CONSTITUTION: In a flow control device of the m often metal, a plurality of AC 
energizing means 81-611, 612, 615-621 supply the AC current for linear driving 
to flow the molten metal in the direction of arraying status of the magnetic poles 
to a plurality of electric coils to excite each of a plurality of magnetic poles to 
be arranged along the side of the dies surrounding the molten metal At the 
same time, the DC current energizing means 81— ,.61 1, 61 2, 615-621 supply the 
DC current for braking to brake the molten metal The molten metal flows in the 
direction of the arraying status of the magnetic poles by the AC current of the 
electric coils while it is braked by the DC current. The same electric colls are 
commonly used both for flowing and for braking,, and the flow of the molten steel 
is promoted, and blow holes in the solidified surface of the molten steel are 
remove d. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CUUMS 



[Claim(s)] 

[Claim 1] Two or more electric colls for exerting two or more magnetic poles of magnetic pole; each arranged along the mold side 
which encloses molten metal; the flow control unit of molten metal equipped with direct-current energization means; which 
energizes a direct current for braking for braking alternating current energization means; which energizes the alternating current 
for a linear drive for carrying out the flow drive of said molten metal to said electric coil, and molten metal to said electric coil in 
the array direction of said magnetic pole. 

[Claim 2] two or more electric coil; for exerting two or more magnetic poles of magnetic pole; each arranged along the mold side 
which encloses molten metal — driving force setting means [ for defining the linear driving force of each electric coil ]; — 
damping force setting means [ for defining the damping force of each electric coil ]; — to each electric coil Energize the 
alternating current for generating the linear driving force which said driving force setting means defined. The flow control unit of 
molten metal equipped with two or more direct-current energization means; which energizes a direct current for generating two 
or more alternating current energization means; and the damping force which said damping force setting means set to each 
electric coil. 

[Claim 3] m>-3 arranged along the mold side which encloses molten metal, and n>=1. the 1st and 2nd ... the — mxn magnetic 
pole; — for exciting each of these magnetic poles the 1st and 2nd .„ the — a signal generation means to generate the signal of 
m ream for forming a mxn electric coil; linear drive alternating current wave; the signal of the 1st ream — the 1st, m+1, 2m+1, 
and ... the output signal of a magnification means to amplify with the amplification factor addressed to each electric coil, and a 
magnification means The means which was addressed to each of these electric ceils and which carries out bias value part bias. 
It reaches, the 1st energized, to each electric coil by the energization duty corresponding to the signal by which bias was carried 
out m+1 , 2m+1 , and ... coil driven — the signal of the 2nd ream — the 2nd, m+2, 2m+2, and ... the output signal of a 
magnification means to amplify with the: amplification factor addressed to each electric coil, and a magnification means The 
means which was addressed to each of these electric coils and which carries out bias value part bias, It reaches, the 2nd 
energized to each electric coil by the energization duty corresponding to the signal by which bias was carried out, m+2, 2m+2, 
and ... coil driver — the signal of the m— th ream — the m-th, 2m, 3m, and ... the output signal of a magnification means to 
amplify with the amplification factor addressed to each electric corl, and a magnification means the m~th energized to each 
electric coil by the energization duty corresponding to the means which was addressed to each of these electric coils, and which 
carries out bias value part bias, and the signal by which bias was carried out, 2m, 3m, and _ the flow control unit of molten metal 
equipped with ceil driver;, 

[Claim 4] m>=3 arranged along the mold side which encloses molten metal, and n>-1, the 1st and 2nd ... the — mxn magnetic 
pole; ■ — for exciting each of these magnetic poles Renewal of sequential of the read-out address of this memory means is 
carried out the memory means; predetermined period Tpa which stored energization due teddy-TA for forming a mxn electric 
coil; alternating current wave, the 1 st and 2nd ... the — It is related with said alternating current wave. Predetermined phase 
[ every ] Energization due teddy-TA of m ream means; to read — energization due teddy-TA of the 1st read ream — 

the 1st m+1, 2m+1. and ... in the multiplication means which carries out the multiplication of the amplification factor addressed 
to each electric coil, an addition means to apply the bias value addressed to the obtained product by each of these electric coils, 
and the predetermined period Tpa the 1 st energized to each of these electric coils between the time amount which the sum 
which this addition means obtained shows, m+1, 2m+1, and ... energization due teddy-TA of the 2nd ream coil driver; read — the 
2nd, m+2, 2m+2, and ... the amplification factor addressed to each electric coil The inside of the multiplication means which 
carries out multiplication, an addition means to apply the bias value addressed to the obtained product by each of these electric 
coils, and the predetermined period Tpa, the 2nd which these electric coils boil between the time amount which the sum which 
this addition means obtained shows, respectively, and is energized, m+2, 2m+2, and ... energization due teddy-TA of the m-th 
ream coil driver; read — the m-th, 2m, 3m, and ... the amplification factor addressed to each electric coil The inside of the 
multiplication means which carries out multiplication, an addition means, to apply the bias value addressed to the obtained 
product by each of these electric coils, and the. predetermined period Tpa, the m-th energized to each of these electric coils 
between the time amount which the sum which this addition means obtained shows, 2m, 3m, and ... the flow control unit of 
molten metal equipped with coil driven. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

B>001] . . ... • ir,+^n+inn esoeciallv restricted to this about the flow driving gear for 

„* mote, ettl b*t ****** . o^tarto tatrao this. ocm»*»*r. « «- 
fr.coms as the temperature in the mold well surfeo. of*. «>me h.iovt _.„. »«i . mold w.ll eurfaee *^ 
^gESS or . On Sffi e. ugg jpj ^"^j?*?, *g " T ' * 1 - ^ 

equipment which adds a static magnetic field to molten steel in order to improve tb-a. 
SKU)tope S o. V .dby*^^ 

certain amount of effectiveness, the circulation which met ^^^-bra k e equipment of presentation to JP.3- 

tundish through an impnagnation nozzle is di -f 1 ***^ 1 ^^ through an impregnation 

258442.A has the effectiveness which controls the flow of the molten steei wn.cn 

nozzle, the effectiveness which equalizes a velocity eUsti-ibuoon is low. « n , i3 | iz in g the rate of flow more. 

[00041 This invention is [0005] aiming at ^S^lSSS^ 3?S EStfS ffi i The mold side to 
[Means for Solving the Problem] The ^ ^.^S^S ^ p* Two or more electric ceils for 
surround Two or more magnetic poles ^^^^^^^T^^^ means to energize the alternating 
exciting ; OAa-SAa. 1Ba-3Ba, 1 calcium - Scalc.um) An ajemat ing . currerf ^'JJJ^ to said electric coil in the array 

current foraiinear drive for ca^ 

direction of said magnetic pole (81HJ3.61 . 6 ^. lth ^ 1 a '7^ g ^. 41 _ 49 . and mohsn me tal (lb) to said electric corf, 
energizes a direct current for braking for braking 611,612613 621,41 mold side to surround Two or more 

[00063 This invention 1 operative condition t flow control unit J*. JMoton meter Thjmold s «_ _ 
magnetic poles arranged along, with (1) (1 1-19* each "g-^^^K^ > 3 -oh electfc coil ] (61 1.61 2 of 61- 
3ca.cium): for exciting - driving force setting .^.^^^ 

force which said damping force setting means set to each eleotnc^oii. . arranged along the mold side (1) which 

[0007] The flow control unit of the more, concrete e ™ b ° d J™*° m ^ magnetic 
encloses molten metal, and n>=1 . the 1 stand ^ to generate the signal of m ream for forming-, linear 

poles the 1st and 2nd „ the - a mxn electnc ooA **^X*n?7J£^ ST iSeiumVsAa, 3Ba, 3calcium) The signal 
drive alternating.^* w*v. .C* ^fi^ 1 ^^ **' 'j^Jt&!5Z$4- a magnification means (612) 
(Aa correspondence) of the 1 st ream the 1 st, m+1 . Zm+l , ana ... an bib cw » . addressed — The means which was 

to amplify with the amplmcation factor (611 outputs) which ^^^^^^^J^^ carries out bias value 
addressed to each of these electric coils in the output ei»»l of £™ J^S&n duty corresponding to the 

(613 outputs) part bias (614).lt reaches thj -let Jm-414 of 44 and 47); - 

signal by which bias ^f^.^^^'^^^SSlS ah electric coil (1Ba. 2Ba. 3Ba) - a magnification 
the signaTOJa correspondence) of the &*™^f** «HZ j" and waTaddressed, and the means which was 

means to amplify with the= amplmcation factor which was ebke res ^^^ and was a ^ ^ part ^ 

addressed to each of these electric coils in the output s.enal pf a magn ™™ *din« to the signal by which bias was 



http://vmw4.ipdl.ncipi.gojp/cgi-bin/tran_web.cgi_eiie 



2005/06/28 



address to each of these Metric eoi>s in the output signal of a mention SwT 
- «J3» m-th energized to each electric coil by the energize*™. ^^f^^f * e 8,gnBl 

out 5m 3m. and ._ it has coil driver (61 5 to 621: 43 of 63 66. and 69. 41W1 t of 4J I end 49) molten _ 

SnStt. * ^d 2nd „ which arranged one example of this ^^"^^^zTl L ~ • mxn •«•** coil 
the - mxn magnetic pole (11-19); - for exciting each of th^e magnetic p ,^* ™Jf J^° e " mean6 (612 of B1-B3); which 
OAa. iBa, Icalcium. 2Aa, 2Ba. 2calcium. 3Aa, 3B-, Soale.um); ^^ B n ^*^^™? 0 ?Tpa Renewal of sequential 
Stored energization due toddy-TA for forming (Aa) - ^ItTnS J* S abating Current wave (Aa). Predetermined 
of the read-out address of (81 2 of 81-63) ■ . and ^^djrth^d Jj^^ ^ ^ raloilim 

phase C every ] means; wh.ch reads ^^ T ^^ pon d enoe ) - the 1st m+1. 2m + 1. and - an 

correspondence) - enervation due t»ddy-TA 1 ^^^^Sery and was addressed The multiplication 

electric coil (1 Aa. 2Aa. 3Aa) — the amplification factor wttoh was the biaa value addressed to the 

means (612 of 61. 64, and 67) which carries out ^^^J^j^^l ^determined period Tpa. the 1 st 
obtained product by each of these electnc ^oo.ls (614 of 6V J*;*"^ ™ ™Jioh this addition means obtained shows, 
energized to each of these electric coils between the time amount which tne _sum wmo 6? 
SuESl Und ._ energization due te ddy-TA of the 2nd ream <* ■£ 3 1S) - Z multiplication means (612 of 

5 1-414 of 44 and 47); read - the 2nd - m+2. 2m + 2 and .. ^^tX n^ and was addressed - 
62. 65. and 68) which carries oul : the niu^lfcatio- ^^^S^St SSJK*L e.e'ctrie coils (614 of 6* 65. and 
An addition means to apply the bias value ■^*^ d *J^***^'2S-ooto boil between the time amount which the sum 
68). The inside of the predetermined period Tpa. the 2nd which theee^ ln6.it was coil driver (617 to 621; 42 of 
which this addition means obtained shows respectrvdy. and .si ""2S£iTd£ ^ddy-TA (corresponding to calcium) - the m- 
62. 65. and 68. 411-414 of 45 and 48); read - the m-ttv ream <™*"*™ SSS^m (612 of 63. 66, and 69) which carries 
th 2m. 3m. and _ an electric coil (1 calcium. 2calc.um 3calc.um) - the "^^^JS^ied _ An Edition means to apply 
Tut *e murtiplication of the amplification factor which ™*£™^^^£t^ a n6 69). the nrth energized to 
the bias value addressed to the obtained product addition means in the predetermined period Tpa 

each of these electric coils between ^^'^^.^^^JT^vSm of 46 and 49):. 

element of corresponding in the example mentioned later, by reference. 

t 00103 /i* lBa~3Bit1 calcium - 3calcium) for exciting each of two or more magnetic 

[Function] To two or more electnc ^ of this invention along the mold side (1) whioh encloses 
poles (11-19) arranged in the flow control un.t of the morten metal ?™ f 81 _ s3:61 - 6 9) The alternating current for a 

molten metal An alternating current •nerpzation means « B , e tom) Is one gized in the array direction of a 

linear drive for carrying out the flow dnve of the «^^J^^^!Xf 61^9) onersfce. a direct current for braWng 
magnetic pole. And a directum** energ.zatjon means «WM ''S^^ dtamrtng current energization of an electric 
for braking morten metal (lb). The flow drive of themotten metal « earned out £y _artsn, g 

coil in *e array direction of a magnetic pole, and *° £ JESJ^lftSEi of a molten steel coagulation " 

[00113 In said embodiment of this invention, a ^^^SjS^Si^in- of each electric coil. Two or 
each electric oo3. A damping ibroe ^^S^^^Sv^^^ eoch electric coil The alternating current 
more artemating current energization means (615-621,41 « or *i w» ' settine mea ns defined is energized. And a 
SSi Ba, calcium) for generating the linear driving force wh.oh sa.d dnvm *~«_^ n vSSto generate the damping force 
dW Arrant Ob) for two or more direct-current ^^1^^ That is 2e atemating current and a direct 

which said damping force setting means set to .^^^ to it for every one electric coil are passed, 

current for generating the flowing farce L^damp.ngferce ^^^^egnation at the core of the rectangle space 
For example, as shown in drawing ! , when there is a ™zzle 30 ™ ™™ n ^ * ifl ( a ) of drawing B by the continuous- - 

surrounded in the mold sides 1 -4, molten stee flewswrth.n mold ^^'^^nTnd it is [ a molten steel style has the too 
fine arrow head by the profile, in the horizon*, direction of ajong s, de 1 . rt « uneven an . L a<temating current and the 
quick rate of flow in the nozzle 30 latest and ] late at the di P 130 *- J" ™' S J£? * ^ *J_ wea ^ damping force of the nozzle 
d^ct^urrent which generate the flow driving force strong aga.nst an ^ej?^ ™ *? ^SSSEd. The depressor effect 
latest the blowhole of a morten steel coagulation front feces ^J^^tofncTdenc? Cver *e hTrizontal oveA.ll length of a 
of a blowhole and the surfacmg facifrtatory effect of the driving force setting means 

long side 1 by setting up eaoh linear dnv,ng ^ ™ d ^^^ rate of flow of the molten steel in the 

(61 1 .61 2 of 61 -69). and the damp.ng force setting means (61 3.614 of w-w A so . 

horizontal direction of a long side 1 may becomejn homogenerly and tiie ^ej^ ction^ f^h , 

[001 2] In said one example of this invention r nrh J^^g^^^gglS coO .nergization current value is ^ 
m=3) artemating current and in order to add the d.rect ■•2^**™^J5J^ on duty and an energization polarity is 
determined by energ^at.on duty control ^^^J^^^^^^Jl^^^x^ corresponding to neceesary 
also hung down. [ wavo/ artemating 0U ™* 3 J? m ^^^^ series of energization du^ which 

flow driving force is obtained by carrymg out the mult. P^tum JJ"J* p , (fflS such ampUt ude adjustment or a setup by 

^^xzssessz: s^tasTMS ~— - - - — — — * — * 



htt¥://vmw4.ipdl.ncipi.gojp/cgi-bin/tran^web_oBi_eijB 



2005/06/28 



adding energization duty Crt being constant value at time series) corresponding to the direct^urrent value 6r brakmg to the 
energization duty which acquires the alternating current wave for linear motor energ.art.on Ot subtracting f*?"™™**^ 
energization duty is made into the negative value), this energisation duty - large - /-by mak.ng.ts mal ^f n n 
SZ part corresponding to necessary damping force is obtained. An addition means performs such Jevel J^g*^^ 
setup by each electric coll correspondence. In this embodiment the alternating current of toe request f^^J^T^' 
direct currents of the request level for braking, and those composition are performed by data process.ng of energ.zat.on duty, 
end an electric coil energization circuit becomes very easy. ..r+u. r_iu.„;__ 

[0013] Other purposes and descriptions of this invention will become dearer than explanation of the example of the following 

which referred to the drawing. 

[Example] Arrangement of the magnetic pole and electric coil of one example cf this invention j^wn In dj^gj j^taMd. 
1 and 2 of drawing is the long side of continuous casting mold. 3 and 4 are shorter s.dea and; molten steel ^pou^ mto the 
space which these surround towards a background (It Is from the upper part In a perpendicular J> * ™f f ™ . d . „_ 

impregnation nozzle 30 from the side front of the drawing 1 space. In this example, since the molten steel In mold C1"4)«s driven 
fr^mTe right along a. long aide 1 on the left With a toree-phaee-cireuit_linear motor meld (in the d,rect.on of J to -y) mne 
magnetic pole* 11-19 of the 1st set arrange horizontally (the direction of -ry to -y) on the outo.de of a iongs.de 1 J 
since it drives from the left along a long aide 2 on the right (- in the direction of y to +y). n.ne magnetic poles 21-29 of the 2nd 
Z J an^nteVho^ontaily (the direction of to -y> on the outside of a long eideZ. One electric ccl 1 to £<°"™* 
around these magnetic poles, respectively. The magnetic pole bases 10 and 20 which are the common magnetic paths ^tween 
^e^ptLr^nn'ectod in York 31 and 32 so that the leakage of the magnetic > flux to .ifm ^™™ v *\™^ 6 ' 
Kiel Drawing is referred to. the 1st of the 1st set wound around the 1st \7 2 ZtZtol 
drawing! , electric coil 1 Aa lets GT041 1 for straight polarity energ.zat.on (gate tumofl j.nd SCR), and GT041 2 for negative 
polarity energization pass, and is connected to + outgoing end and - outgoing end of DC power supply 60 ON 
eneSSKn-e^tizing) energization of GTO 411 and 412 is carried out by the GTO dnvers 4 3 =nd414 
respSS The 'currant detector 415 detects the value (absolute value) of the current which flows to electnc co.1 1 Aa and toe 
aSog sS which shows it Is given to the below-mentioned energization pulse generator 61 . These energ.zat.on and a detector 
element, and the combinational circuit of electric coil 1Aa are the 1st excitation c.rcurt 41. citation circuit 

[0016] Other energization With same elecfric coil 1Ab etc. and detector elements are connected, and the same excrtat.cn c,rcurt 
42 gSdeis co3Sd. That is. about 9 per set [ the ] shown in drawing . the 2nd set of n.ne electnc corf 1£M etc. as 
she™ in drawing . the 1st set of nine excitation circuits 41-49 and and the nine 2nd set excrtat.cn crcurts 51-59 are 

[0°oT^Snx3 is referred to. Drawing shows toe whole flow control circuit configuration including the ,^ c ^ we C ^ 41 ~ 
49 sh^i^m^ . and 51 ^59. In addition, in drawings . the power circuit was omrtted and ^ e ^°^ a j.^7 u ^ r 
direction where a control signal flows. The energization pulse generators 61-69 anc 71-79 g.ve .an ON 'nsm.ct.on Pj" Cg- 
n inevel H. ON directions / low L is. off directions) to the excitation cireuite 41-49 end the GTO dnver W WO of 
configuration of the- energization pulse generator 61 is shown in drawing 4 . The funcfon .s menfoned later. Other energ.zat,on 

K^c^^^ t-^ whioh brings ^-~^ h ™ 

examole Aa of drawing 7 Hike change [time series current ] to the energization pulse generators 51. 64^nd 67 .n the 1st set 
Auction ge^CrSoFgCes a eerie' of energization due teddy-TA which brings about alternating current erne wave (for 
exa^ole BrofSng7Vlite change [ time series current ] to the energization pulse generators 62. 65. and 6B ,n the 1st set 
Azotic! gelSST^ a serie^of energization due teddy-TA which brinp about art ^«mating cun-ent ^ wave fo. 
example, calcium of drawing Hike change [ time aeries current ] to the energ.zat.on pulse generators 63. 66. and 69 .n the 1st 

[00~19] A function generator 84 gives a series of energization due teddy-TA which brings ^^^'^^^^ 
examole Ab of drawing 7 Hike change [ time series current ] to the energization pulse generators 71 , 74. and 77 m the 2nd set 
A S m LneS^Tves a" series of energization due teddy-TA which brings about alternating current s.ne wave (for 
' exSnofe Bb of H?ke chTnge [ time series current ] to the energization pu.se generators 72. 75. and 78 in , th. f 2nd set 
rrncti^rgene^toT^-gives a series of energization due teddy-TA which brings about ^™*"% c "^^^^ s6t 
examole Co of drawing^ Hike change [ time series current ] to the energization pulse generators 73, 76. and 79 in the 2nd set. 
SoTufThe oomSon of auction generator 81 is shown in drawing. The function is mentioned {J^^SSLn sc 
Lnnrltar* 82^86 are the same configurations, as 81. The timing pulse for generating energization due teddy-TA of each ream so 
S^matiVcu^ 

brought about etc. generates a timing signal, and gives a pulse generating c.rcurt 90 to function generators 81 85. 

[002V] P reference to drawing 6 . the pulse which a pulse generating circuit 90 generates » expla.ned. When rt ,s a^umcd as 

I rSch^ows the artem^irent wave for a molten ateel flow drive to diav^J * P*. 

the clock pulse. Pd of a very short period to a round term of alternating current wave Is. and dmd.ng of the clock pu£e Pd .s 
Tarried out The energization timing puFse Pa which specifies a round term of duty energ.zat.on of a short paddle penod te a 

X p bo which specifies a round term of the alternating current current wave form Is is generated. A c.rcurt 90 counts puise 
Paontoe SoTSrPboTrther. If Aa of drawing 7 R> 7 is matched with alternating current «^J^ 
240 degrees. 180 degrees, 60 degrees And the 2nd [ for generating the wave Be wh.ch was m about 300 degrees of phase* and 
caiciumT Ab Bb and Cb ( drawing 7 ) ]. 3rd. 4th. 5th. and 6th alternating current period 

Pb1 SO, Pb60, and Pb300 are generated. These pulses are given to function generators 81-86 and the energ.zat.on pulse 
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generators 61-69. and 71-79 as shown in drawing 5 . „ farenee t0 draw!nK 5 the criteria alternates current wave for 

a molten steel flow dnve in memory Biz is i n gynnj ^ , - th nljmh „ of _ cloo k pu | se Pd — expressing, 

during a round term of Pulse Pa) for energiz.ng a current to an eteotn£ « *. "**2^iL tSrS of a cycle expresses in tf» 
although Is is stored by 1 cycle and the absolute value ofthe^ vahi^ ^T^^^A ofTeyolf te nTde into a positive 
first half a cycle and the second half is the same In the first haft fn tderto soeeHV negative polarity energization, 

value, in order to specify straight polarity energizat.cn. and in the ^eond ta£.n , order to ll^^^^^bo 
let energization due teddy-TA of a cycle be a negate signal Pbo 3 up the 

(high-.eve. H) clears an "^^^ read-out address of memory 

p5~p1^^ » - — * date — 

812 are latched to latch 813 synchronizing with Pu ^ a ^^™ e a5 ^ configuration of S1 Since the 2nd alternating 
[0023] Although ^configurate of jetton B2 and the address counter (not shown) is cleared 

current period synehron.zat»on pulse fj'jf 120*™. of phases, the electric coil energization current 

by this as shown In drawing SSmce Pb1 20 is behind Pbo m *^ R } 2 °°*^™^**^ n r for examp ie. ] set to Aa of 
based on energization due teddy-TA which a fi.nct.on tunJon generator 82 generates . 

drawing 7 .The electric coil energization current based on energaat.on due^ toddy 1A wn. on a . generator 

^rve^s Ba of drawing . Since the 3rd °%^l t ^^»^^J^ HSi 2^Tdegreee of phases, the 
83 and the address counter (not shown) is cleared by th.s. «" d « no " P ^f~ * „ n «^tor S3 generates serves as 

electric coil energization current based on energization due ted< V-TA wh .oh a fun£ «SSK due TAIDE-TA 
calcium of djawinga . Aa (81 outputs) of a current (wave) wh.chjows to an ^^J^J^^^t A may mention 
which these Amotion generators 81-83 output to •^°£ a "£f 3£fHSbii2nW flows in electric coil 
later in outline Since Ba (82 outputs) flows to electric corf ^l^ t^^ ^l M atong *e long side 1 of mold by the 
Icalcium 2ca)cium, and. 3calcium. the field which moves to the left. (-j) from the nght W along tne g 
magnetic poles 1 1-1 9 of the 1 st set acts on the molten metal m < ™>*- generator 84 and the address 

[0024] Since the 4th alternating current penod W*™"*? putee ^PblB > * given ' ^ Junction B ^ 
counter (not shown) is cleared by this, and since PblBO » Wtad ^^^^nera^ serves as Aa of drawing 7 . 
energization current based, on energizat.cn d ue ^^^^^^^XnJ^ generator 84 generates serves as Ab 
the electric coil energization current based . on energ.zatoon^ ^^^^^rgo js ^ m ^a function generator 85 and the 
of drawing? . Since the 5th alternating current penod i"*™?*"^ ^ZT^Z^b of phases, the electric coil 
address counter (not shown) is cleared by *.a, and smce Pb60 1 » JJ^TJmIISb? senates serves as Bb of drawing 7 . 
energization current based on energization due teddy-TA which * fanjton, eenerator B6 an d the 
Moreover, since the 6th alternating ^^^^eTpblSTs fihW^-T JK So degrees of phases, the electric coil 
address counter (not shown) Is cleered by tots, ^.nce Pb300 generates serves as Cb of drawing 7 . 

energization current based on energization due teddy-JA wt„ch .a 'S^SJSSSS is bSd in about 240 degrees of 
Bb is behind in about 120 degress of phases to Cb ^^^^^^^^^ energization due TAIDE-TA which 

2nd set epts-on th© molten metal in mold + ft drawing 4 The output data (Aa 

g£5 The function of the energization pulse generator 61 is ^'"^^^ ^?S^rreS seter 61 1 gh.es 
correspondence of drawintl) of a function gsnerator 81 are given to ■ « ™f*^*£ ^.^^p^^ 8n amplification 
amplification factor data to a multiplier tlfcA setter 611 h^^^'^^^ the thing 

factor. The cutout code which shows the numenc value o^ 

of angle^f-rctation correspondence. ^^f^ ^ W») which a setter 61 1 gives 

teddy-TA which shows the value which earned out the multipi.caiaon CTtne «w w ^ For example, when the 

2 tfTva.ua which due teddy-TA which a function <>nM 81|£jr ^ tTeleinc coTl Z, but it will be set to 

amplification factor which a setter 61 1 gives* 1 ; i?25S5wD?!^i <-s tan one.the current of a 

laa shown in drawing 6 if an amplification factor ta. larger than 1. When an ampimcaxion racw 

low flows from reference current Is to an electric coil. . „ TA fth value for a molten steel flow drive is 

[0026]. The braking-current setter 61 3 other than energ.zat.on ^* te ^^J^ati 0 n ^tor es braking-current direction, data 
Specified) which carried out the mutation ^^^y^^^^^^^^^^^T^^^^^^^j^^^^^^g. sunren^value (energization duty 

to an adder 61 4. A setter 61 3 also has an absolute encoder for an QP^torto «"™*V™J* the tab of this encoder to the 
to determine). The output code which shows the numenc value* ****** ' ^E^^^JS^ valua. and when the tab 
thing of engie-of-retation ^2 EilK^^iS^ * ^ 

of an encoder is a center valve posrt.on. f the TDOsltlon are counterclockwise rotated from a center valve 

an encoder rotates the data showing 0 clockw^from a , oe •J^^JJ^J^JJ^ of angla^f-rotation correspondence to 
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what added the direc^ourrent bias lb for braking to the current lea for a molten steel flow drive. When the data which a setter 
613 gives are a negative value, an electric coil current becomes what shifted the current laa for a molten steel flow drive in the 

[OO^WhenSrpolar distinction machine 615 detects forward [ of the output data (value to express) of an adder 614 ], and 
negative polarity and they are detected with straight polarity, by high-level H, when it detects withnegatr/e Polant/J Uie polar 
detecting Signal of low L is given to AND gate 620,621, and the data in which the absolute value of the output data of an adder 
6UVshotrrre given to afadder 616 and the feedback computing element 622. The feedback coming element 622 ,s the 
current value (absolute value.) which flowed to the electric coil from the current desired value (current value wh.ch the absolute 
value of the output data of an adder 614 shows) of an electric coil. The data in which the yalue^hich subtracted the oirtput of 
the current detector 415 shown in drawing 2 is shown are latched to latch 623 synchrony wrth j^ P ^^^f S 
623 output data express the amount of amendments required in order to make .nto current desired value the ^™\™ U6 
which flows to an electric coil, when it is a positive value, they express the amount of necessary rises of an energizat.cn current 
value (energization duty), and they express the amount of necessary downs at the time of a negative 

[0028] An adder 61 6 outputs the value Which added the amount of amendments (latch's 623 output) to current des.red valu^ , 
(absolute vaTue of the output data of an adder 614) to a counter 61 7; In addition, when the amount of amendments which latch 
623 ^ves is a negative value, an adder 616 will perform subtraction on parenchyma. The clock pulse Pd as a load .nd.cat.on 
signal is given tcTcounter 617 for the pulse which was delayed by the delay machine 618 and acqu.red ^ulse Pa as a count 
puTse. A counter 617 When the pulse (load pulse) which was delayed and acquired Pulse Pa ^J? "'f*^ * t^SH 
data of an adder 61 6 are leaded. If a load pulse falls, a clock pulse Pd will be counted, rf counted value agrees in a load value 
(outut date of a „ adder 616). a carry signal will be generated and a flip-flop 619 will be reset In add-on J set 
under ** of a load pulse, reverses the Q output from L to H, is reset by the carry signal and re^rnsQ output to L from H. 
Thereby. Q output of a flip-flop 61 9 starts synchronizing with Pulse Pa. and falls from this standup after W^*?*™ 
amount (the number of Pulses Pd) which the output data of an adder 616 show. In addition, although °* a 

function generator 61 switch synchronizing with Pulse Pa, since there are the processing times (time delay), such as an 
opemS oy the multiplier 612. the adder 614, the polar distinction machine 615. and the adder 616 and * Judgment J* ^ the 
date which switched, it is for warti'ng for completion of all operations, judgments, etc. to delay the load pube from Pulse Pa. 
[0029] ^bovT-mentiLned Q output of a flip-flop 619 is given to AND gates 620 and 621. Since a polar detecting s,gnal (output of 
Se disSonr a Se 61 5) fealso given to these AND gates 620,621, this is inputted into AND gate 620 as rt I .. and rt ,s 
tuS % is reversed and ] into AND gate 621 When the output data of an adder 614 are what shows^ . ' P«*y * N ° 
gate 620 When said Q output is that with which between high-level H generates the ■novM 
the output data of an adder 614 indicate a negative value to be. said Q output generates [ AND gate 62 ] the 
tdicSn signal Ndp of H only for between hfchHevel^ 

HI only for - b e twofe H as a flow, and, 



ft*&.GT041 



• I luiavi u w i w -i ■ • wi "f ' — ■ — — — " — 

direction current flows [ Signal Pdp 1 to BljMfrric oolLlAft. 



+ L orn Kv, fr,f-«f+ip GTO driver 413 on v as for 1 bowoffl - ri, tne Torwaro gi r ccvon currem, l w»fy.»- ■ j ~ —^ T j . yr . ■ — - — 

SS^Nj^SfiL^^lSS tfeHB S and, thereby, as for the GTO driver 414 . only a* for-bsSWfetvH, tihe_ 
t^lt^^L^ Lrl^ Ndo 1 to electric coil 1Aa . By these, the energization current (time senes smooth va.ue, 

current Iba is a molten steel flow drive current component which becomes settled wrth the output of a, T^^^T*^ 
adjust by the drive current setter 61 1 , the level difference, i.e., the alternate* current value, i.e the molten at eel ^dnvm^ force 
between a forward peak / negative peak. The amount of E of Iba / lb 3 direct-current bias ,s 

becomes settled with the output of the braking-current setter 613. and it can be adjusted by the braking-current setter 613. 

ro'oTi] t tnSTtSSSS^ 'Z^o^J^'***! . ^ -d 3Aa The current which adjusted the 
ampltode and dirTc^curr^t Was of the current wave form Aa (81 outputs) shown m drawing^ for every elect™ r oort flows To 
S cot. IBa 2?a. and 3BaThe current which adjusted the amplitude -yAfl^^J^ JSC^ ^t 
(82 cutouts) shown in drawing 7 for every electric coil flows. In electric coil iSSswrn, 2eefe« 1 m 5 and ^cafcwm-S.nee the i current 
wW^^d^iS3fSd direct-current bias of the current wave form calcium (83 outputs) shown m dj^lfor 
every^S^ 

along*e long side 1 of moid changes magntade for every magnetic pole, and acts on tfie .molten . netel mmo d. and. moreover, 
the braking field (quiescence field) from which magnitude differs for every magnetic pole acts on molten metal. 
So32?SimilarVt^ electric ccil4Ab shown in drawing , 5Ab. and 6Ab To electric coil 4Bb which *e <^^t2&?2 
amplrtude and direct-current bias of the current wave form Ab (84 outputs) shown h^m2 for every •hjjoood JJjJr 
is shown in drawing 1 ■ 5Bb, and 6Bb To electric coil 40b which the current wh.ch adjusted the amphtude and d rect current £as 
If T^lnJS^vTterm Bb (85 outputs) shown in drawing 7 for every electric coil flows, and is shown .n drawing 1 , 5Cb. and 

foolnoeTe cu^^ TV*™ ^ '* T^Ef+SSS, 

drawing for every electric coil flows The field which moves to the right C+y) from the left (- y) along the long side 2 ^mold by 
PoTe?2 ^^-zTcf the 2nd set changes magnitude for every magnetic pole, and acts oh the molten metal ,n ^cid, and, 
^S^Araking field (cuiescence field) from which magnitude d i ffers for every magnetic pole acts on molten metal 
KTTh ^exSe goes to the left from the right along the long side 1 of the mold shown in erawinfiLL by above-mentioned 
shifting ^Lgnetic field and ^n above-mentioned braking field. Along Wrth rt, a long side 2 tends to be reached in a shorter s.de 4 
fc^I^to^SSLn the left along a long side 2. and a rate tends to generate a uniform molten steel style as much 
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as possible in this flow direction that moreover goes the exterior of a nozzle 30 around along each s,da wh. * "■"J" 9 
Stel along with it in a shorter side 3. By the way. by the molten steel whieh flows into mold from a nozzle 30, ^a mote .steel 
«!haJ Tin (a) of dr awing 8 and (b) by the continuous-line arrow head occurs. The velocity distribution in *e irwgnetic 
STl" 1 ™1 • ™ **Sff .rfbSS 1 ft-nt face by this molten steel style becomes what is shown in (a) 
as a continuous line by the profile, and a continuous line shows the velocity distribution in the magnet pole 21 the 29 array 

S^1^^E!£ — S Sffi^Sn in which the contamination of powder is co^Jed. and H 
^comes LTte St [ofie inclusion in molten steel ] to surface, and molten steel tends (a rate « slow) top* £*J™*™* 
S^r^ of floTin about 30 nozzle of this molten steel style. By being horizontal and cons.denna the 7 te "2fat_on en 
LTS i of tta mold side as whenever [ constant direction and flxed-_peed ]. the horizontal temperature. on 
£ frort fees of conation of the molten steel by the field of the mold side become uniform, and **r**atmg rfa blowhole >s 
is "o^ssary is justto let the rate of lb. , of mo*. .steel be constant vaLie-n , -jhpjt of J-JjJ-J^ 

2_ „ rfth.- ton, .1* 1 m *»W -* 4 by «- _*_ , «_< «** «*. toft 

braking-current setter idUJ ot / 1 mw wewi™* w # ^r-amwir- r_ n |p> 11 tirade in the direction shown in (b) of 

»£ssrs zxzstsz ___ra___-£a- _* - .b^.-, 

potential difference with the triangular wave (.analog signer oism _ . 1 , , -t^-i 9 ; « turned OFF. When a sine wave 

electrical potential difference is hieher than a triangular wave, turn ON GT041 1 and V™™"*™^^^*****, } an 

axis ( drawing 1 ) around.. 

t°° 39 3 -i -. , i naa-^aa 1Ba-3Ba 1 calcium - 3cabium) for exciting each of two or 

[Effect of the Inverrtion] To two or more electnc eo Is (1 Aa 3Aa 1 Ba 3Ba, ' ^™"«" os „ molten metal as above according to 
more magnetic poles (11-19) which were arranged along the mold ^"^"{j^.^" The 

:«if s ^ 

a moiten steel coagulation front face can ba removed, moreover the ^^^^S^^S!^^ flow 
by braking, and surfacing of inclusion (for example powder) ^ 

drive far control of a blowhole, or removal, and braking for control of the contamination or inclusion. «. 
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[Tranelatton done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused hy the use of this translation. 

1Xhis document has been translated by computer. So the translation may not reflect tne original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the drawing in which the array of the magnetic pole and electric coil of one example of this 
invention is shown, and the horizontal section of continuous casting moid is shown. 

[Drawing 21 It is the block diagram showing the energization circuit connected to the electric coil shown in drawing 
J ■ 

[Drawing 31 It is the block diagram showing the excitation circuits 41-49 shown in drawing 2 . and the energization 
control circuit which gives an energization signal to 51-59. 

[Drawing 41 It is the block diagram showing the con-figuration of the energization pulse generator 61 shown in 
drawing 3 . 

[Drawing 5] It is the block diagram showing the configuration of the function generator 81 shown in drawing 3 . 
[Drawing 61 It is the timing diagram which shows the energization indication signal which the pulse which parts for 1 
cycle Is (thing of a reference value), laa (what performed driving force amendment for every coil), and Iba (what 
performed driving force amendment and damping force amendment) of the time series smooth value of a current 
which flow to electric coil 1 Aa shown in drawing 1 and drawing 2 . and the pulse generating circuit 90 shown in 
dr awing 3 generate, and the energization pulse generator 81 shown in drawing 4 generate. 

[Drawing 71 It is the timing diagram which shows the time series smooth Value of the current which flows to an 
electric coil according to energization due teddy-TA which the function generators 81-86 shown in drawing 5 
generate. 

[Drawing 81 The vertical cross section of the mold (1-4) which shows (a) to drawing I . and (b) arc horizontal 
sectional views. 

[Drawing 91 The graph which shows the horizontal drrFfr-velocity distribution of the molten steel in mold along long 
side 1 front face in the height of magnetic pole 1 1 grade by impregnation of the molten steel from the nozzle 30 to 
the mold (1-4) which shows (a) to drawing 1 , and (b) are graphs which show the horizontal drift-velocity distribution 
of the molten steel in mold: along long side 2 front face;. 

[Drawing 1 0] The graph which shows the drive current and the braking current which are passed to electric coil 1Aa 
arranged on the background of a long side 1 required in order that (a) may make flush drift-velocity distribution 
shown in (a) of drawing 9 , and (b) are graphs which show the drive current and the braking, current which are 
passed to electric coil lAb arranged on the background of a iong side 2 required in order to make flush drifb-velocity 
distribution shown in (b) of drawing 9 . 

[Drawing 11] It is the drawing in which the array of the magnetic pole and electric coil of another example of this 

invention is shown, and. (a) shows the horizontal section of continuous casting moid, and (b) is the side elevation of 

the direction of arrow-head B shown in (a). 

[Description of Notations] 

1 : Long side of mold 2; Long side of mold 

3: Shorter side of mold 4: Shorter side of mold 

1 0: Magnetic pole base 1 1-1 9: Magnetic pole of the 1 st set 

1 Aa: The electric coil wound around the magnetic pole 1 1 

1 Ba: The electric coil wound around the magnetic pole 12 

1 calcium: The electric coil wound around the magnetic pole 13 



3calcium: The electric coil wound around the magnetic pole 19 
20: Magnetic pole base 21-29: Magnetic pole of the 2nd set 
4Ab(s): The electric coil wound around the magnetic pole 21 
4Bb(s): The electric coil wound around the magnetic pole 22. 
4Cb(s); The electric coil wound around the magnetic pole 23 



6Cb(s): The electric coil wound around the magnetic pole 29 

30: Molten steel impregnation nozzle 31 32: York 

41-49, 51-59: Excitation circuit 

61-69, 71-79: Energization pulse- generator 
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